Antibodies from syphilitic sera have been studied by ultracentrifugation (Davis, Moore, Kabat, and Harris, 1945; Aho, 1967) , paper electrophoresis (Laurell, 1955), immunoelectrophoresis (N0rredam and Clausen, 1963) , gel diffusion (Laurell, Oxelius, and Rorsman, 1968), or by DEAE cellulose column chromatography (Laurell and Malmquist, 1961), and gel filtration on Sephadex G-200 (Julian, Logan and Norins, 1969). The immunoglobulin classes in sera of patients with late syphilis have been studied using monospecific fluorescent antisera (Logan, Norins, Atwood, and Miller, 1969 
sequence has also been studied. Different results were obtained, however, and because these methods are time-consuming only a few sera were examined.
It is generally accepted that the two most important classes of immunoglobulins differ in sedimentation characteristics as (Surjan and Fust, 1968a) 2-mercaptoethanol (ME) treatment Two different buffer solutions for diluting sera were made up:
(1) Phosphate buffered saline, pH 7-2, alone; 0-2 M 2-ME in phosphate saline.
(2) Serum dilutions of 1: 2 with and without 2-ME were allowed to set at room temperature for 4 hrs. The 2-ME was removed by extensive dialysis against the same buffered saline. (Surjin and Fust, 1968b ).
The test itself was carried out by adding a calibrated drop of buffered saline (0 025 ml.) in the holes of the plastic plates; titrations were started from the original dilutions of 1: 4 of serum, with the wire loop ofthe microtitrator measuring 0 025 ml. serum dilutions into every hole. Antigen was diluted 1: 75 and mixed with the same volume of complement dilution. From the antigencomplement mixture 0.025 ml. was dropped into the wells of the microtitrator and shaken vigorously. Reaction mixtures were incubated either at 4°C. for 18 hrs. or at 37°C. for 1 hr. before the addition of sensitized erythrocytes. It is to be noted that the amount of complement was varied for practical reasons so that four units of complement were employed in cold fixation and 1-5 units in warm fixation; this correction was necessary to diminish the difference between the warm and cold fixation. In both procedures 0-025 ml. of sensitized sheep erythrocyte suspension was dropped into every hole and the plates were incubated for 60 min. at 37°C. Thereafter the plates were put into a refrigerator for 15 min.
READING OF THE REACTION
The area of the pattern formed by the undissolved erythrocytes in the last dilution indicated the titres of the sera, which ranged between 16 and 1024.
STATISTICAL ANALYSIS
The titres of the complement-fixation tests were estimated to log10-titres according to the method of Karber (1931) . The results were evaluated by Student's 't' test.
Results
The complement fixation of 79 syphilitic sera and of their ME-treated samples was performed at 37°C. and at 4°C. simultaneously. The results are presented in the Table. ME treatment resulted in a highly significant (P< 0-001) titre decrease in both cold and warm fixation. Although we employed different amounts of complement so as to diminish differences between cold and warm fixation, the titre decrease was more marked in warm fixation than in cold, and the difference was highly significant (P< 0 01).
According to sulphydryl sensitivity and temperature dependence in complement fixation, the 79 reactive sera could be divided into five groups (Fig. 1) The pattern of Sephadex fractions after ME treatment and their temperature dependence in complement fixation was the same as that of whole sera.
Discussion
The ME treatment of 79 syphilitic sera offered an opportunity to study the two most important immunoglobulin classes. Cunniff and Stollar (1968) demonstrated in several antigen-antibody systems that not only the type of antigen but also the temperature has a marked influence on complement-fixation reactivity. 7S antibodies reacted more strongly at 4-C., while 19S antibodies reacted better at 37 -C. It is of special interest that these authors obtained slightly different patterns just with syphilitic sera. Examining a pooled serum of high titre, they found that the whole serum reacted more strongly at 4'C. which could be ascribed to its higher IgG content. But the IgM fraction of this single serum did not react more effectively at 37°C. Our data demonstrate that the findings of Cunniff and Stollar (1968) observed in several antigenantibody systems may also be valid in respect of the complement fixation of syphilitic sera.
Immunoglobulin sequence is one of the several unsolved problems concerning immunity against syphilis. It has been demonstrated in experimental syphilis that rabbit sera in the early stage of the disease contain anticardiolipin antibody of IgM type, while at later stages IgM and IgG types occur together. In late syphilitic rabbit sera only the reactivity of IgG antibodies could be detected (Julian and others, 1969) . In human sera this sequence could not be demonstrated (Aho, 1967; Laurell and Malmquist, 1961) . Our examinations cannot resolve this problem, but it must be stressed that in some sera we found exclusively IgM antibodies, and in others exclusively IgG antibodies among early as well as late syphilitic sera (Tringali, 1965) .
Examination of the 184 routine sera also revealed that 73 per cent. of the sera, reacting more strongly in warm fixation (supposedly IgM dominance) originated from patients with early syphilis. On the other hand, 67 per cent. of the sera reacting more strongly in cold fixation were from patients with late syphilis. Thus IgM seems to prevail in recent infections, and IgG in the later stages, but the regular IgM-IgG sequence observed in other systems could not be detected in our specimens. Other reports in the literature also indicate that a regular IgMIgG sequence cannot be regarded as a general phenomenon (Freeman and Stavitsky, 1965 
